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Fluorescent Bn'ahtener Pigment Compositions 

Tlie invention relates to a fluorescent brightener pigment and the use of said pigment for 
improving tiie wViiteness of pBper or textiles, or for incorporation In detergent compositions. 

Organic white pigments on tine basis of urea/fonnaldehyde condensation products have long 
been ioiown. Thus, for example, the preparation, structure and morphology of such products 
have been described by A.Renner in "Die macromolekutare Chemie", Bd. 149 (1971), pages 
1-27. These products improve the degree of whiteness and the opacity of paper, whilst in 
coatings they improve the degree of whiteness and covering. 

Due to Uielr fluorescence, optical brightening agents serve to increase the whiteness of 
goods with which tiiey are treated. However, optical brightening agents do not increase 
either opacity or covering of such goods. 

The present invention combines Uie opacity-increasing properties of white pigments with the 
whiteness-increasing properties of optical brightening agents. 

Accordingly, the present invention relates to a fluorescent brightener pigment obtanable by 
addition of a fluorescent building-blocfc prior to or during preparation of the pigment, said 
pigment being derived from fomialdehyde. Within fliis context, a fluorescent building block 
may be defined as a precursor of a fluorescent compound which, after being chemically 
bonded within the pigment, exhibits fluorescence. 

Preferably, the components of the pigment are urea, formaldehyde and a fluorescent 
building block. The brightener pigment is obtained by 

(a) condensation of an aqueous solution of urea and formaldehyde at a pH of between 6.0 
and 8.0 at a temperature of between 30 and 100°C, 

(b) geiation of the resulting condensate by treatment with an acid and, finally, 

(c) allowing the resulting gel to react and worklng-up, 

whereby, prior to or during the condensation, a water soluble or water dtspereible fluorescent 
building-block is added. 

In a preferred aspect, the fluorescent building-block is added in the condensation step (a). 
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The fluorescent building-block is of formula 




wherein Ri and Rs, Independently, represent -NHa or -NHCrC4all<yi and 
M is hydrogen, an alkaline or alkaline earth metai (whereby M is one haif mole equivalent 
metal), ammonium, mono-, di-, tri- ortelTaCrC4alkylammonium, mono-, dl-, tri- ortetraCa- 
C4hydroxyalkylammonium or mixtures thereof. 

Preferably, in formula (1), Ri and Ra both represent -HHz and M is hydrogen, lithium, 
potassium, sodium or ammonium. 

Tine amount of fluorescent building-block added may vaty over a large range, for example, 
between 0.001 and 1 0% by weight, based on the total quantity of urea and formaldehyde 
employed. However, amounts of between 1 .0 and 7%, especially between 2.0 and 5.0%, by 
weight, based on the total quantity of urea and formaldehyde employed, are preferred. 
Moreover, it is also possible to use mixtures of fluorescent building-blocks. 

The condensation reaction step (a) Is carried out in aqueous solution at a pH of between 6 
and 8, preferably at between 6.5 and 7.5 and especially at a pH value of 7.0. The 
temperature of reaction lies between 30 and 100°C, preferably between 65 and 75''C and the 
reaction time is between 1 and 3 hours. Optionally, the reaction may be carried out in the 
presence of a protective colloid such as polyvinyl alcohol, starch, hydroxyethyl cellulose, 
hydroxypropyl cellulose or, preferably, carboxymethyl cellulose. 



From a practical point of view, formaldehyde may be used as a 30% aqueous soluaon. 
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The moiar ratios of urea to formaldehyde may vary between 1 .0 mole of urea to 1 .0 to 2,0 
moles of formaldehyde, especially between 1.0 mole of urea to between 1 .3 and 1.6 moles 
of formaldehyde. 

The gelation step (b) takes place by the addition of acid and may be performed without 
isolation of the pre-condensate obtained in step (a). The time for gelation lies, in most cases, 
between 4 and 45 seconds. Suitable acids may be either inorganic or organic in nature. 
Thus, for example, sulphuric add, phosphoric acid, hydrochloric acid, nitric acid, sulphamic 
acid, formic acid, oxalic acid, maleic acid, succinic acid or chloroacetic acids, or mixtures 
ttiereof, may be empioyed. The function of the acid is to induce the formation of colloidal 
parHcles of sufficiently high specific surface area. The amount of acid added required lies 
between 10 and 100, preferably between 20 and 50 millimoles per mole urea. 

The gel obtained in step (b) is then worl<ed up by conventional methods in step (c), for 
example, by aifowing to ripen, neutralizing and, finally fiitering, washing, dr\ing and, if 
required, milling, in order to obtained a suitabie partide size. 

From a practical point of view, milling may be performed either by wet milling or in an Uitra- 
Turrax™ grinder, in the case of wet miliing in a peari mil!, the pigment is stirred at high speed 
together with glass beads until the desired mean particle size is obtained. 

The fluorescent organic pigments, especially urea/formaidehyde condensation products, 
obtained accordingly have an extremely low content of free formaldehyde. Furthermore, the 
fluorescent buliding-block is chemically bound to the pigment. The products, encompassing 
principally polymers, are solid colloidal particles with a mean diameter of between 0.1 and 
5 iim which agglomerate to pigment particles having a mean diameter of between 3 and 
50 fim. 

The structure of the pigment may, for example, be envisaged as possessing the following 
recurring structural element: 
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-CHgOH, or H. 

The fluorescent organic pigments, especially the urea/formaldehyde condensation products 
of the invention are in highly disperse form. They are especially suitable for opticaiiy 
whitening paper or textiles, or for incorporation in detergent compositions. The finely divided 
fluorescent brightener pigments may be used in powder form or in the form of aqueous 
dispersions. As such they are of especial interest for improving the degree of whiteness of 
paper products, whereby they may be appiied directly to the pulp mass, in the size-press or 
as additives to coating colours. 

The quantity of pigment used depends on the whitening effect to be achieved and on the 
method of application. Thus, for example, In the pulp mass between 0.5 and 15% by weight, 
based on the total amount of fibre, may be used, whereby not only the degree of whiteness, 
but also the opacity is significantiy improved. 

In size-press application a pigmented starch solution may be used. 

For the application in coaling, between 0.1 and 8, preferably between 1 and 4 parts by 
weight, based on ttie total weight of pigment in ttie coating colour, should be employed. As a 
rule a coating colour has a solids content of between 35 and 80, preferably between 40 and 
70% by weight. 

The fluorescent brightener pigments of the invention are especially suitable for the coating of 
paper, particularly ink-jet and photographic papers, wood, foils, textile materials, non-wovens 
and other suitable materials. They are most suitable for the coating of paper, cardboard and 
for photographic papers. 

The coatings thus obtained exhibit not only a high degree of whiteness, but also possess 
excellent light stability. Furthermore, other desirable properties such as, for example, 
evenness, smoothness, volume and printability are also improved, since the brightener 
pigment functions additionally as a filler in ttie paper matrix. 
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The following Examples further illustrate tlie invention: 



Example 1 



120.11g. of urea are dissolved in 132.75 g. of demineraltsed water and varying amounts of 
4,4'diaminostiibene 2,2'disutphonlc acid (Formula 1 , R, = R2 =NH2; M = H) as siiown in Table 
1 are added with stirring and neutralized witti 50% sodium inydroxide solution. 290.27 g. of 
30% aqueous formaideliyde solution are then added and ttie mixture stirred for 2 hours at 
70*C and pH 7. The pre-condensate is then treated with a solution of 6,4 g. of sulphamic 
acid in 211.29 g. of demlneraiised water. Gelation of the reaction mixture takes place in 
between 9 and 45 seconds. After a ripening time of approximately 10 minutes, ttie gels are 
reduced to an average particle size of between 1 and 2 mm. in a Universal grinder. The 
ground material is weighed and then slurried in the same weight of water. The suspension is 
adjusted to pH 10 witii 50% sodium hydroxide solution, stirred for 1 hour and filtered. The 
fiiter-cake is washed witti water and dried over night at 105''C. The polymers are then ground 
in a balt-mi!l for 3 hours. 

The properties of tiie resulting fluorescent brightener pigments are summarized in Table 1 . 



Table 1 



Pigment Nr. 


DAS' added 


Yield . 


Specific BET 
surface area 


ISO- Brightness^ 
R467 with UV 


ISO-Brightness 
R457 without UV 


(101) 


None 


152.8 g 


24.6 g/m^ 


96.5% 


96.5% 


(102) 


0.45 g 


152.3g 


23.1 g/m^ 


100.9% 


98.5% 


(103) 


0.92 g 


153.0 g 


20.7 Q/m' 


102.7% 


99,2% 


(104) 


10.97 g 


159.8 g 


37.5 g/m^ 


95.2% 


88.8% 



Footnotes : 1 , DAS = 4,4'-Diamlnostilbene 2,2'-disulphonic acid 

2, measured wiWi an EIrepho 2000 spectrophotometer manufactured by 

Datacolor 



The degree of whiteness of pigment (104) is the lowest, although, with a value of 6.4% for 
the expression [Brightness with UV] - [Brightness without UV], it possesses the highest 
fluorescence. This prc^erty is especially advantageous in the foiiowing application Example. 
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Application Example 

The fluorescent brightener pigments obtained in the above Example are tested in a 
laboratory hand-sheet former (Rapid-Kothen hand sheet former with reaction vessel 
according to DiN 54358). 

Twelve 60 g/m^ sheets containing approximateiy 4% fluorescent brightener pigment are 
prepared. 5% of the pigments are added, as the retention is only 80%. 

28.8 g. of dry bleached kraft puip (80% birch sulphate and 20% pine sulphate, Schopper 
Riegier 23°) are charged to the vessel, made up to 4 litres with tap water and stirred for 10 
minutes, t.52 g dry weight of each of the pigments (101) -(104) are dispersed in 300ml of 
demineralised water for 1 minute at 12'0CHD rpm with an Ultra -Turrax™ T25 and then 
transferred to the vessel containing the pulp. The suspension of pulp and filler is then 
defibritiated with an Ultra-Turrax T50 at &000 -iO'OOO rpm during 30 seconds and then made 
up to a volume of 6 litres with tap-water. For the preparation of 60 g/m^ sheets, 400 ml. of 
this suspension are measured out and, wrfth stirring with a propeller stirrer at 500 rpm, 
treated with 2 ml. of a retention aid solution prepared by the addition of 0.15 g. of 
Praestaret™ PK 50 (Polyacrylamide fonn Stockhausen Company, Krefeld, Germany) to 
400 g. of water and stirring for at least 45 minutes. 

After exactly 20 seconds sheet fonmation is perfonned. The resulting sheets are then dried 
for 420 seconds at 92°C and under a vacuum of 30 mbar. 

The filler content of the brightener pigment Is calculated by way of the nitrogen analysis 
determined by the Kjeldahl method. 

The opacities and degrees of brightness of the sheets are then measured, the results being 
summarized in Table 2 below. 
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Tab!6 2 



Pigment Nr. 


DAS 
content^ of 
pigment 


Pigment 
content of 
paper 


Opacity 
correGted to 
60 g/m^ 


ISO- Brightness' 
R457 With UV 


ISO-Briglitness 
R457 without UV 


None 






75% 


82.0% 


82.0% 


(101) 


None 


4.15%. 


82.3% 


85.5% 


85.5% 


(102) 


0.22%. 


3.90% 


82.2% 


86.6% 


86.2% 


(103) 


0.44% 


3.94% 


82.2% 


87.6% 


86.7% 


(104) 


5.03% 


4.05% 


80.7% 


89.6% 


86.6% 



Footnote: 1; The content of DAS is based on the amounts of urea and formaldehyde used in 
the preparation of the pigment. 
2; measured with an EIrepho 2000 spectrophotometer manufactured by Datacolor 



The brightener pigment (104) containing 5.03% DAS exhibits, in comparison to the sheet 
containing no filler, an increase In ISO-brightness of 7.6% wilh and 4.5% without UV. In 
comparison to pigment (101), containing no DAS, pigment (104) shows an Increase of ISO- 
brightness of 4.1 % with and 1 .1% without UV. The urea/formaldehyde condensate alone, 
containing no DAS, pigment (101), results in an Increase in opacity of 7.3% in comparison to 
the sheet containing no filter, whilst pigment (104) stii! produces an increase in opacity of 
5.7%. Despite the fact that pigment (104) results In a decrease,of opacity of 1.6% when 
compared to pigment (101), this slight decrease is more than offset by a significant increase 
of the degree of whiteness of 4.1 %. 
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Claims 

1. A fluorescent brightener pigment obtainable by addition of a fluorescent building-block 
prior to or during preparation of tiie pigment, said pigment being derived from formaldehyde. 

2. A fluorescent brigiitener pigment according to claim 1, wiierein Hie pigment Is a 
urea/fonmaldeliyde condensate. 

3. A pigment according to claim 2, wherein the urea/formaidehyde condensate is prepared 
by 

(a) condensation of an aqueous solution of urea and formaldehyde at a pH of between 6.0 
and 8.0 at a temperature of between 30 and 100''C, 

(b) gelation of the resulting condensate by treatment with an acid and, finally, 

(c) allowing the resulting gel to react and working-up, 

characterized in that, prior to or during the condensation, a water soluble or water dispersible 
fluorescent building-block is added. 

4. A pigment according to claim 3, characterized in that 1 mole of urea is condensed with 
between 1.0 and 2.0 moles of formcddehyde. 

5. A pigment according to claims 3 or 4, characterized in that the amount of fluorescent 
building-block added is between 0.001 and 10% by weight, based on the total quantity of 
urea and formaldehyde employed. 

6. A pigment according to claim 5, characterized in that the amount of fluorescent bullding- 
biock added is between 1.0 and 7%, preferably between 2.0 and 5.0%, by weight, based on 
the total quantity of urea and formaldehyde employed. 

7. A pigment according to any one of the preceding claims , characterized in that tiie 
fluorescent building-block is of formula 
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'SO3M 



R 




(1), 



M03S' 



wherein R, and R2, independently, represent -NHa or -NHCi-C4aIkyl and 

M is hydrogen, an alkaline or all<aline earth metal, ammonium, mono-, di-, tri~ or tetraCi- 

C^alkylammonfum, mono-, di-, tri- or tetraCg-C^hydroxyalkyiammonium or mixtures ttiereof. 

8. A pigment according to claim 7, in wliicli, in formula (1), Ri and R2 both represent -NHg 
and M is hydrogen, lithium, potassium, sodium or ammonium. 

9. Use of the pigment aa»rdfng to any one of the preceding claims for optically whitening 
paper or textiles, or for incorporation in detergent compositions. 

10- Use, according to daim 10, for the optical whitening of paper. 

1 1 , A composition containing a fluorescent brightener pigment obtainable according to any 
one of claims 1 to 9. 
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Fluorescent Briahtener Pigment Compositions 

The invention relates to a fluorescent brightsner pigment and the use of said pigment for 
improving the winiteness of paper or textiles, or for incorporation in detergent compositions. 

Organic wliite pigments on tlie basis of urea/formaideliyde condensafion products liave long 
been Iciown. Thus, for example, the preparation, structure and morphology of such products 
have been described by A.Renner in "Die macromoiekuiare Chemie", Bd. 149 (1971), pages 
1-27. These products improve the degree of whiteness and the opacity of paper, whilst in 
coatings they improve the degree of whiteness and covering. 

Due to their fluorescence, optical brightening agents serve to increase tiie whiteness of 
goods with which they are treated. However, optical brightening agente do not increase 
either opacity or covering of such goods. 

The present invention combines the opacity-increasing properties of white pigments with the 
whiteness-increasing properties of optical brightening agents. 

Accordingly, the present invention relates to a fluorescent brightener pigment obtainable by 
addition of a fluorescent building-block prior to or during preparation of the pigment, said 
pigment being derived from formaldehyde. Within this context, a fluorescent building block 
may be defined as a precursor of a fluorescent compound which, after being chemically 
bonded within the pigment, exhibits fluorescence. 

Preferably, the components of the pigment are urea, fomnaldehyde and a fluorescent 
building block. The brightener pigment is obtained by 

(a) condensation of an aqueous solution of urea and fonmaldehyde at a pH of between 6,0 
and 8.0 at a temperature of between 30 and 1 00°C, 

(b) gelation of tiie resulting condensate by treatment with an acid and, finely, 

(c) allowing the resulting gel to react and working-up, 

whereby, prior to or during the condensation, a water soluble or water dispersible fluorescent 
building-block Is added. 

In a preferred aspect, the fluorescent building-block is added in the condensation step (a). 
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The fluorescent building-block is of formula 




'SO3IVI 




(1). 



wfierein Ri and Rg, independently, represent -NHg or -NHCrC4atkyl and 
M is liydrogen, an ailtaiine or aikalrne earth metal (wliereby M is one tialf mole equivalent 
metal), ammonium, mono-, di-, tri- or tetraC,-C4alkylammonium, mono-, dl-, tri- or tstraC2- 
C^liydroxyalkylammonium or mixtures thereof. 

Preferably, in formula (1), Ri and R2 both represent -NHa and U ts hydrogen, lithium, 
potassium, sodium or ammonium. 

The amount of fluorescent buiiding-blod< added may vary over a targe range, for example, 
between 0.001 and 10% by weight, based on the total quantity of urea and formaldehyde 

empSoyed. However, amounts of between 1 .0 and 7%, especially between 2.0 and 5.0%, by 
weight, based on the total quantity of urea and formaldehyde employed, are preferred. 
Moreover, it is also possible to use mixtures of fluorescent building-blocks. 

The condensation reaction step (a) Is carried out in aqueous soiutlon at a pH of between 6 
and 8, preferably at between 6.5 and 7.5 and especially at a pH value of 7.0. The 
temperature of reaction lies between 30 and 100°C, preferably between 65 and 75°C and the 
reaction time is between 1 and 3 hours. Optionally, the reaction may be carried out in the 
presence of a protective colloid such as polyvinyl alcohol, starch, hydroxyethyi cellulose, 
hydroxypropyl ceiiuiose or, preferably, carboxymethyl cellulose. 



From a practical point of view, formaldehyde may be used as a 30% aqueous solution. 
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The molar ratios of urea to formaldehyde may vary between 1 .0 moie of urea to 1 .0 to 2.0 
moles of formaldehyde, especiaiiy between 1.0 moie of urea to between 1 .3 and 1 .6 moies 
of formaldehyde. 

The gelation step (b) takes place by the addition of acid and may be performed without 
isolation of the pre-condensate obtained in step (a). The time for gelation lies, in most cases, 
between 4 and 45 seconds. Suitable acids may be either inorganic or organic in nature. 
Thus, for example, sulphuric acid, phosphoric acid, hydrochloric acid, nitric acid, sulphamic 
acid, formic acid, oxalic acid, maieic acid, succinic acid or chloroacetrc acids, or mixtures 
thereof, may be employed. The function of the acid is to induce the formation of coiioidal 
particles of sufficiently high specific surface area. The amount of acid added required lies 
between 10 and 100, preferably between 20 and 50 mrllimoies per mole urea. 

The gel obtained In step (b) is then worked up by conventions! methods in step (c), for 
example, by allowing to ripen, neutralizing and, finally filtering, washing, drying and. If 
required, milling, in order to obtained a suitable partide size. 

From a practical point of \riew, milling may be perfonned either by wet milling or in an Ultra- 
Turrax™ grinder. In the case of wet milling in a pearl mill, the pigment is stired at high speed 
together with glass beads until the desired mean particle size is obtained. 

The fluorescent organic pigments, especially urea^ormaldehyde condensation products, 
obtained accordingly have an extremely low content of free formaldehyde, Furttiermore, the 
fluorescent building-block is chemically bound to flie pigment. The products, encompassing 
principaiiy polymers, are solid colloidal particles with a mean diameter of between 0.1 and 
5 im which agglomerate to pigment particles having a mean diameter of between 3 and 
50 |im. 

The structure of the pigment may, for example, be envisaged as possessing the following 
recumng structural element 
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-CH2OH, or H. 

The fluorescent organic pigments, especially ihe urea/formaidehyde condensation products 
of the invention are in highly disperse form. They are especially suitable for optically 
whitening paper or textiles, or for incorporation in detergent compositions. The finely divided 
fluorescent brightener pigments may be used in powder form or in the form of aqueous 
dispersions. As such they are of especial interest for improving the degree of whiteness of 
paper products, whereby they may be applied directly to the pulp mass, in the size-press or 
as additives to coating colours. 

The quantity of pigment used depends on the whitening effect to be achieved and on the 
mefliod of application. Thus, for example, in the puip mass between 0.5 and 15% by weight, 
based on the total amount of fibre, may be used, whereby not only the degree of whiteness, 
but also the opacity Is significantly improved. 

In size-press application a pigmented starch solution may be used. 

For the appiication in coating, between 0.1 and 8, preferably between 1 and 4 parts by 
weight, based on the total weight of pigment in Ifie coating colour, should be employed. As a 
rule a coating colour has a solids content of between 35 and 80, preferably between 40 and 
70% by weight 

The fluorescent brightener pigments of the invention are especially suitable for the coating of 
paper, particulariy ink-jet and photographic papers, wood, foils, textile materials, non-wovens 
and other suitable materials. They are most suitable for the coating of paper, cardboard and 
for photographic papers. 

The coatings thus obtained exhibit not only a high degree of whiteness, but also possess 
excellent light stability. Furthennore, other desirable properties such as, for example, 
evenness, smoothness, volume and printability are also improved, since the brightener 
pigment functions additionally as a filler in the paper matrix. 
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The following Exampies further illustrate the invention: 
Example 1 



120.1 1g. of urea are dissolved in 132.75 g, of demineralised water and varying amounts of 
4,4'diaminosti!bene 2,2'disulphonic acid (Formula 1 , R, = R2 =NH2; M = H) as shown in Table 
1 are added with stirring Emd neutralized vwtti 50% sodium hydroxide solution. 290.27 g. of 
30% aqueous formaldehyde solution are then added and the mixture stirred for 2 hours at 
70°C and pH 7. The pre-condensate is then treated w'th a solution of 6.4 g. of sulphamic 
acid in 21 1 .29 g. of demineralised water. Gelation of the reaction mixture tat<es place in 
between 9 and 45 seconds. After a ripening time of approximateiy 10 minutes, the geis are 
reduced to an average particle size of between 1 and 2 mm. in a Universal grinder. The 
ground material is weighed and then slurried in the same weight of water. The suspension is 
adjusted to pH 10 with 50% sodium hydroxide solution, stirred for 1 hour and filtered. The 
fliter-cake is washed smth water and dried over night at 105'^C. The polymers are then ground 
in a ball-mill for 3 hours. 

The properties of the resulting fluorescent brightener pigments are summarized in Table 1 . 



Table 1 



Pigment Nr. 


DAS' added 


Yield . 


Specific BET 
surface area 


ISO- Brightness^ 
R457 with UV 


ISO-Brightness 
R457 without UV 


(101) 


None 


152.8 g 


24.6 g/m^ 


96.5% 


96.5% 


(102) 


0.45 g 


152.3 g 


23.1 g/m^ 


100.9% 


98.5% 


(103) 


0.92 g 


153.0 g 


20.7 g/m^ 


102.7% 


99.2% 


(104) 


10.97 g 


159.8 g 


37.5 g/m^ 


95.2% 


88.8% 



Footnotes : 1, DAS = 4,4'-Diaminostitbene 2,2'-disuiphonic acid 

2, measured with an Eirepho 2000 spectrophotometer manufactured by 

Datacolor 



The degree of whiteness of pigment (104) is the lowest^ although, with a value of 6.4% for 
the expression [Brightness with UV] - [Brightness without UV], It possesses the highest 
fluorescence. This property is especially advantageous in the following application Example. 
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Application Example 

The fluorescent brightener pigments obtained in the above Example are tested in a 
laboratory fiand-siieet former {Rapld-Kotlien liand sheet former with reaction vessel 
according to DIN 54358). 

Twelve 60 g/m^ sheets containing approximately 4% fluorescent brightener pigment are 
prepared. 5% of the pigments are added, as the retention is only 80%. 

28.8 g. of dry bleached kraft pulp (80% birch sulphate and 20% pine sulphate, Schopper 
Riegler 23°) are charged to the vessel, made up to 4 litres with tap water and stirred for 10 
minutes. 1 .52 g dry weight of each of the pigments (1 01 ) -{1 04) are dispersed in 300ml of 
demineralised water for 1 minute at 12'000 tpm witii an Ultra -Turrax™ T25 and then 
transferred to the vessel containing the pulp. The suspension of pulp and fliler Is then 
defibrillated with an Ultra-Turrax T50 at S'OOO -lO'OOO rpm during 30 seconds and then made 
up to a volume of 6 litres with tap-water. For the preparation of 60 g/m* sheets, 400 mi. of 
this suspension are measured out and, with stirring with a propeiier stirrer at 500 rpm, 
treated with 2 ml. of a retention aid solution prepared by the addition of 0.15 g. of 
Praestaret™ PK 50 (Polyacrylamide fornn Stockhausen Company, Krefeld, Germany) to 
400 g. of water and stin-ing for at least 45 minutes. 

After exactly 20 seconds sheet formation is performed. The resulting sheets are then dried 
for 420 seconds at 92°C and under a vacuum of 30 mbar. 

The fiiier content of the brightener pigment is calculated by way of the nitrogen analysis 
determined by the Kjeldahl method. 

The opacities and degrees of brightness of the sheets are then measured, the results being 
summarized in Table 2 below. 
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Table 2 



Pigment Nr. 


DAS 
content' of 
pigment 


Pigment 
content of 
paper 


Opacity 
corrected to 
60g/m^ 


ISO- Brightness^ 
R457 with UV 


ISO-Brightness 
R457 without UV 


None 






75% 


82.0% 


82.0% 


(101) 


None 


4.15%. 


82.3% 


85.5% 


85.5% 


(102) 


0.22%. 


3.90% 


82.2% 


86.6% 


86.2% 


(103) 


0.44% 


3.94% 


82.2% 


87.6% 


86.7% 


(104) 


5.03% 


4.05% 


80.7% 


89.6% 


86.6% 



Footnote: 1 ; The content of 

the preparation of the pigment 
2; measured with an Eirepho 2000 spectrophotometer manufactured by Datacoior 



The brightener pigment (104) containing 5.03% DAS exhibits, in comparison to the sheet 
containing no fiiier, an increase in ISO-brightness of 7.6% with and 4.5% wittiout UV. in 
comparison to pigment (101), containing no DAS, pigment (104) shows an Increase of ISO- 
brightness of 4.1 % with and 1 .1 % without UV. The urea/formatdehyde condensate alone, 
containing no DAS, pigment (101), results in an Increase in opacity of 7.3% in comparison to 
Hie sheet containing no filler, whilst pigment (104) still produces an increase in opacity of 
5.7%. Despite the fact that pigment (104) results in a decrease,of opacity of 1 .6% wdien 
compared to pigment (101), this slight decrease is more than offset by a significant increase 
of the degree of whiteness of 4.1%. 
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Claims 

1 . A fluorescent brightener pigment obtainable by addition of a fluorescent bui!ding-blocl< 
prior to or during preparation of the pigment, said pigment being derived from formaldeliyde. 

2. A fluorescent brightener pigment according to claim 1, wherein the pigment is a 
urea/formaldehyde condensate. 

3. A pigment according to claim 2, wherein the urea/formaldehyde condensate is prepared 
by 

(a) condensation of an aqueous solution of urea and formaidehyde at a pH of between 6.0 
and 8.0 at a temperature of between 30 and 100*C, 

(b) geiation of the resulting condensate by treatment with an acid and, finally, 

(c) allowing the resulting gel to react and working-up, 

characterized in that, prior to or during the condensation, a water soluble or water dispersible 
fluorescent building-block is added. 

4. A pigment according to claim 3, characterized in that 1 mole of urea is condensed with 
between 1.0 and 2.0 moles of formaidehyde. 

5. A pigment according to claims 3 or 4, characterized in that the amount of fluorescent 
building-bSocIc added is between 0,001 and 10% by weight, based on the total quantity of 
urea and formaldehyde employed. 

6. A pigment according to claim 5, characterized in that the amount of fluorescent building- 
block added is between 1.0 and 7%, preferably between 2,0 and 5.0%, by weight, based on 
the total quantity of urea and formaidehyde employed. 

7. A pigment according to any one of the preceding claims , characterized in that the 
fluorescent building-block is of formula 
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'SOgM 



R 



(1). 



MO3S' 



wherein Ri and Ra, independently, represent -NH2 or -NHCi-C4alkyt and 

M is hydrogen, an alkaline or alkaline eartli metal, ammonium, mono-, di-, tri- or tetraCi- 

C4aIkyIammoniLim, mono-, di-, tri- or tetraC2-C4liydroxyalkylammonium or mixtures ttiereof. 

8. A pigment according to claim 7, in which, in formula (1), Ri and R2 both represent -NHg 
and M is hydrogen, iithium, potassium, sodium or ammonium. 

9. Use of the pigment according to any one of the preceding claims for optically whitening 
paper or textiles, or for incorporation in detergent compositions. 

10. Use, according to claim 10, for the optical whitening of paper. 

11 . A composition containing a fluorescent brightener pigment obtainable according to any 
one of claims 1 to 9. 
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